We performed an ex vivo test for radiofrequency ablation (RFA) optimization using the dual bipolar technique for ablation of a 1 cm tumor. RFA was performed in a total of 27 bovine liver blocks (size, 5 × 5 × 5 cm 3
) immersed in a 50 × 20 × 25 cm 3 saline-filled bath. The RFA system utilized in the study was a multichannel radiofrequency generator system (VIVA multi-RF generator; STARmed) with separable dual electrodes (Dual® electrode; STARmed) and two internally cooled electrodes, each with a 1 cm active tip. As each electrode of the dual-electrode was connected to a flexible 50 cm-long cable, these electrodes could be placed in the liver at diverse inter-electrode distances, as determined by the size of the tumor. Based on the results of our previous studies, in which bipolar RFA was shown to induce a more confluent ablation zone within a relatively short time than switching monopolar RFA while providing less thermal damage to surrounding structures, we used the bipolar mode for the RFA procedure.
Ex Vivo Test for RFA Optimization
In the ex vivo test, we aimed to find the optimal distance and energy in which the ablation volume reached more than 4000 mm 3 with a minimum ablation length of 12 mm. To create the desired ablative area when the distance was 10 mm or 13 mm, both 0.5 Kcal and 0.6 Kcal were deemed to be sufficient. For a distance of 15 mm, 0.6 Kcal was required. We used either a 10 mm or 13 mm distance with 0.5 Kcal for the in vivo RFA experiment. 
